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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 24,25 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Klein [US Pat No. 5,666,522] in view of Takeda [US Pat No. 
5,319,771]. 

2. As per claim 24, Klein teaches 

executing instructions at a rate equal to that of a frequency of a function clock 
signal [col. 4 lines 16-18]; and 

decreasing the frequency of function clock signal on the basis of decoded 
instructions [47 Fig 6;col. 6 lines 38-50]. 

Klein does not explicitly teach sending and receiving serial input/output data 
under the control of decoded instructions at a rate equal to the frequency of a source 
clock signal. 

Takeda teaches decoding state discrimination signals of the CPU to determine 
the frequency of the clock signal (that dictates execution of commands). Furthermore, 
for commands that relate to sending input/output data, the decode logic causes the 
decrease of the frequency of the clock to that of a source clock on the basis of state 
discrimination signals [col. 9 lines 19-47]. 
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Takeda does not explicitly teach sending and receiving serial input/output 

data. 

It would have been obvious to one skilled in the art to combine the teachings 
of Klein and Takeda to use a decode logic to determine the type of operation denoted 
by the instruction and accordingly control the frequency of the clock signal and further 
decrease the frequency of the function clock signal to that of a source clock signal for 
sending and receiving serial input/output data to avoid using an additional explicit 
instruction for the sole purpose of decreasing clock frequency and hence 
accommodating the longer execution time associated with input/output data operations. 
Furthermore, it would be obvious to extend the concept of a decreased clock frequency 
for input/output data operations to serial input/output data operations. 

3. As per claim 25, Klein and Takeda do not explicitly teach the sending and 
receiving of a single bit as a result of decoding an instruction. 

It would have been obvious to one skilled in the art to modify the teachings of 
Klein and Takeda to send and receive one bit as a result of decoding a specific 
instruction. 

4. As per claim 27, Klein and Takeda do not explicitly teach decoding and 
executing a delay instruction, thereby causing a delay in the further execution of 
instructions for a number of cycles of the function clock signal specified in a count field, 
wherein said delay is achieved by asserting an alternate inhibit signal so as to 
temporarily reduce the frequency of the function clock signal. 
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It would have been obvious to modify the teachings of Klein and Takeda to 
incorporate a count field in the instruction to delay the further execution of instructions 
for a certain number of cycles of the function clock signal by asserting an alternate 
inhibit signal so as to temporarily reduce the frequency of the function clock signal to 
facilitate additional clock cycles with reduced frequency for the execution of specific 
instructions. 

5. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klein 
[US Pat No. 5,666,522] in view of Takeda [US Pat No. 5,319,771] as applied to claim 24 
above, and further in view of Touriguian et al [US Pat No. 5,832,257]. 

Klein and Takeda do not explicitly teach repeating the execution of an 
instruction over a predetermined number of bit cells at rate equal to that of a source 
clock. 

Touriguian teaches a repeat counter connected to the instruction decoder 
whereby a number is loaded into the repeat counter indicating how many times the 
execution of an instruction must be repeated, [col. 17 lines 16-30]. 

It would have been obvious to one skilled in the art to combine the teachings of 
Klein and Takeda with those of Touriguian to load a repeat counter with a number such 
that the execution of the instruction is repeated over a predetermined number of bit cells 
and thus avoiding the decoding of a separate consecutive instruction to repeat the same 
operation as that of the said instruction. Furthermore, it would have been obvious to 
enable the repeated instruction execution to take place at a source clock frequency. 
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6. Claims 17-19 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Klein [US Pat No. 5,666,522] in view of Takeda [US Pat No. 
5,319,771] and further in view of Kiuchi et al [US Pat No. 4,958,276]. 

7. As per claim 17, Klein teaches 

an instruction decoder for controlling the operation of an apparatus based on 
the decoding of a specific instruction [ 47 Fig 6; col. 6 lines 38-50]; and 

a function clock generator for generating a function clock signal that governs 
the rate of instruction execution within said apparatus, and wherein the frequency of the 
said function clock signal is decreased to equal frequency of a source clock signal upon 
the decoding of said specific instruction [40 Fig 6; col. 4 lines 16-18; col. 6 lines 38-50] 

Klein does not explicitly teach 

circuitry for sending and receiving serial input/output data at a rate equal to that 
of a source clock signal; 

a memory for storing instructions connected to said instruction decoder; 

a program counter connected to function clock generator, said memory and to 
said instruction decoder; 

Takeda teaches circuitry for sending and receiving input/output data and the 
concept of decoding state discrimination signals of the CPU to determine the frequency 
of the clock signal (that dictates execution of commands). Furthermore, for commands 
that relate to sending input/output data, the decode logic causes the decrease of the 
frequency of the clock to that of a source clock on the basis of state discrimination 
signals [col. 9 lines 19-47]. 
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Takeda does not explicitly teach 

a memory for storing instructions connected to said instruction decoder; 
a program counter connected to function clock generator, said memory and to 
said instruction decoder;and 

sending and receiving serial input/output data. 
Kiuchi teaches 

memory for storing instructions [104 and 103 Fig 1; col. 2 lines 60-65]; and 
a program counter connected to function clock generator, memory and 
detection circuit wherein the clock frequency of the clock to the program counter is 
determined by the detection circuit on the basis of the location of the instruction in 
memory [105 Fig 1; col. 8 lines 30-48] 

Kiuchi does not teach sending and receiving serial input/output data. 

It would have been obvious to one skilled in the art to combine teachings of 
Klein, Takeda and Kiuchi to use a decode logic to determine the type of operation 
denoted by the instruction and accordingly control the frequency of the clock signal and 
further decrease the frequency of the function clock signal to that of a source clock 
signal for sending and receiving serial input/output data to avoid using an additional 
explicit instruction for the sole purpose of decreasing clock frequency and 
accommodating the longer execution time associated with input/output data operations. 
Furthermore, it would have been obvious to extend the concept of a decreased clock 
frequency for input/output data operations to serial input/output data operations. In 
addition, the use of a program counter and a memory for storing instruction is 
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advantageous in that it accounts for the use of predefined instructions stored in memory 
that are sequentially fetched on the basis of the address denoted by the program 
counter. The frequency associated with the execution of instructions would denote the 
time at which the address of the program counter is incremented to fetch each 
subsequent instruction. 

8. As per claims 18 and 19, Klein, Takeda and Kiuchi do not explicitly teach 
sending and receiving one bit of serial data on the basis of decoding a specific 
instruction. 

It would have been obvious to one skilled in the art to modify the teachings of 
Klein, Takeda and Kiuchi to send and receive one bit of serial data on the basis of 
decoding a specific instruction. 

9. As per claim 23, Klein, Takeda and Kiuchi do not explicitly teach the specific 
instruction being encoded using no more than eight bits. 

It would have been obvious to one skilled in the art to modify the teachings of 
Klein, Takeda and Kiuchi to use an instruction that is encoded with no more than eight 
bits. 

10. Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Klein [US Pat No. 5,666,522] and Takeda [US Pat No. 5,319,771] in view of Kiuchi 
et al [US Pat No. 4,958,276] as applied to claim 17 above, and further in view of 
Touriguian et al [US Pat No. 5,832,257], 
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Klein.Takeda and Kiuchi do not explicitly teach the use of a repeat counter for 
receiving a count value indicating the number of times that the execution of a specific 
instruction is to be repeated. 

Touriguian teaches a repeat counter connected to the instruction decoder 
whereby a number is loaded into the repeat counter indicating how many times the 
execution of an instruction must be repeated, [col. 17 lines 16-30]. 

It would have been obvious to one skilled in the art to combine the teachings 
of Klein, Takeda and Kiuchi with those of Touriguian to load a repeat counter with a 
number such that the execution of the instruction is repeated a predetermined number 
of times as dictated by a received count value and thus avoiding the decoding of a 
separate consecutive instruction to repeat the same operation as that of the said 
instruction. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

12. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Pranav Chandrasekhar whose telephone number is 
703-305-8647. The examiner can normally be reached on 8:30 a.m.-5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Thomas Lee can be reached on 703-305-9717. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703- 
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746-7239 for regular communications and 703-746-7238 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
2100. 

Pranav Chandrasekhar 
March 19,2004 




